Chronic cocaine induces high expression of the brain-specific Neural-Zinc-Finger transcription factor-2b (NZF-2b/7ZFMyt1), particularly in the mesolimbic dopaminergic pathway, resulting in a 11-fold increase in NZF-2b/7ZFMyt1 expression in the Nucleus Accumbens (NAc). Overexpression of this gene in the NAc with a NZF-2b/7ZFMyt1-expressing lentivirus resulted in N55% decrease in locomotor activity upon chronic cocaine administration, compared to control animals. In contrast knocking-down the gene in the NAc with lentiviruses expressing shRNAs against NZF-2b/7ZFMyt1 induced strong hyperlocomotor activity upon cocaine. Strong inhibition of BDNF is observed upon NZF-2b/7ZFMyt1 expression, concomitant with strong induction of transcription factors REST1 (RE silencing transcription factor-1) and NAC1, probably leading to regulation of gene expression by interaction with histone deacetylases. These changes lead to decreased responsiveness of the animal to the locomotor-activating effects of cocaine, indicating that NZF-2b/7ZFMyt1 expression plays an important role in phenotypic changes induced by the drug.
Introduction
Drugs of abuse alter synaptic strength and induce long-term synaptic plasticity in the brain's reward system (Nestler, 2000) . This constitutes the cellular mechanism that directly underlies addictive behaviors long after drug exposure (Conrad et al., 2008; Lüscher and Bellone, 2008) . Identification of drug-induced alterations in gene expression and gene regulation is therefore key to understanding molecular adaptations underlying addiction. Drug-evoked plasticity has been reported in the ventral tegmental area (VTA), the nucleus accumbens (NAc) and the prefrontal cortex (Nestler, 2000) . However only very few transcription factors (NAC1, CREB and delta-FosB) (Cha et al., 1997; Mackler et al., 2000; Kalivas et al., 1999; McClung et al., 2004) have been implicated as of today in gene regulation in the context of drug-induced plasticity. A further screening for transcription factors related to chronic cocaine administration revealed that a brain specific transcription factor, Neural zinc finger transcription factor 2b (NZF-2b) may play a key role. NZF-2b, also designated as 7 zinc finger Myelin Transcription Factor-1 (7ZFMyt1), is expressed both in neurons and also in oligodendrocytes, where it tightly regulates myelin-specific gene expression of proteolipid proteins PLP1, MAL2, MAG (Kim and Hudson, 1992; Strausberg et al., 2003; Nielsen et al., 2004) . NZF-2b/7ZFMyt1 is a member of a neural-specific transcription factor gene family (Kim and Hudson, 1992; Strausberg et al., 2003) , comprised of three Zn-finger genes [Myt1, Myt1L (Myt1-Like) and NZF3] that are expressed predominantly in the developing CNS. Both Myt1 and Myt1L proteins reside in distinct domains within the neuronal and oligodendrocyte nuclei, expressed as discrete patterns (Armstrong et al. 1995; Kim et al., 1997) and they interact with the corepressor Sin3B and actively recruit HDAC1 and HDAC2 to specific genes (Romm et al., 2005) . The NZF-2/Myt1 comprises two isoforms, the poorly expressed NZF-2a/Myt1 (6-zinc finger form) and the predominant NZF-2b/7ZFMyt1 (7-zinc-finger form), located on chromosome 20 and 2 of human and mouse, respectively (Nagase et al., 1998; Kikuno et al., 1999; Matsushita et al., 2002; Deloukas et al., 2002; Nielsen et al., 2004) . But the role of these two isoforms in neurons is poorly known.
In the present study we show that cocaine administration induces high expression of NZF-2b/7ZFMyt1 particularly in the mesolimbic dopaminergic pathway and that its overexpression in the NAc results in significant hypolocomotor activity upon cocaine administration, whereas NZF-2b/7ZFMyt1 knock-down induces hyperlocomotor activity. Furthermore, increased expression of NZF-2b/7ZFMyt1 also induces differential expression of other genes, possibly resulting in regulation of downstream genes by epigenetic modification. Together these data points to the relevant role of NZF-2b/7ZFMyt1 in regulatory mechanisms of genes related to chronic cocaine administration.
